Refractive errors are the leading cause of visual impairment in school-going and school-aged children reported in India and other developing countries.\[[@ref1]--[@ref8]\] Globally, a huge burden of uncorrected/unaided refractive errors has been reported in multiple surveys conducted among school-aged children in both Asiatic and other nations. (India: 2.63- 7.4%;\[[@ref2]--[@ref6]\]; Nepal:8.1%;\[[@ref7]\]; Pakistan:8.9%;\[[@ref8]\]; Malaysia:17.1%;\[[@ref9]\]; Iran: 3.8%;\[[@ref10]\]; South Africa:1.4%;\[[@ref8]\]; Brazil: 4.82%;\[[@ref11]\]; Australia: 10.4%;\[[@ref12]\]; Chile: 15.8%\[[@ref13]\]).

Early detection and correction of vision problem is found to have educational and behavioral benefits, and certainly enhances Quality of Life.\[[@ref14]\] Screening for visual impairment and identification of the children suffering from refractive errors and encouraging them to take corrective measures in the form of spectacles can therefore play an important role in preventing long- term visual disability. There exists a paucity of studies among the rural school children of India that assesses the compliance of students for refraction testing and use of spectacles subsequent to visual screening.

It is reported that provision of free spectacles does not provide for long- term sustainability and is associated with a relatively low rate of subsequent spectacle compliance.\[[@ref15]\] Therefore this study was planned to determine the magnitude of visual impairment among school children in a rural area of Delhi and to assess their compliance for refraction and spectacles procurement through family resources and its use.

Materials and Methods {#sec1-1}
=====================

The current study was conducted in five schools of the north- west district of Delhi, in the rural field practice area of the Department of Community Medicine of a medical college of New Delhi. New Delhi, the capital of India is divided into nine districts and the north-west district is the most populated district with 20.6% of the total state population. As per the Economic Survey of Delhi (2005-06)\[[@ref16]\] the rural population constitutes 9.3% of the district population. This area is categorized as rural as the population density is less than 400 per sq km and more than 25% of the male working population is engaged in agricultural pursuits.\[[@ref16]\]

All five middle and secondary government schools in and within two kilometers of the field practice area were included in the study. Consent for conducting the study was obtained from the Deputy Director (Education), North- West District and the principals of the chosen schools. Study subjects comprised all students in Class VII, VIII and IX of all the five schools. Students of these classes were able to understand and follow instructions while doing refraction testing and could be easily examined. They were also able to explain the proceedings to their parents for taking consent. A pre-designed, pre-tested questionnaire was used for collecting identification data and information on visual acuity and spectacle use. As no student was found to be using spectacles, uncorrected / unaided visual acuity of all the students was assessed by Snellen\'s chart by a single experienced optometrist to avoid inter-observer variation. Students who were absent on the day of check-up were followed for two more visits and in case of failure to meet them, they were categorized as non-response.

According to the definition used in the National Program of Control of Blindness in India,\[[@ref17]\] visual acuity in the better eye \< 20/60 was considered as low vision and \<20/200 as blindness. A cut-off of \< 20/30 in either eye was used to define abnormal vision.\[[@ref18]\] Children with vision \<20/30 in either eye were referred for refraction. These students were motivated to discuss the issue at home and get a written consent from their parents for refraction test. The students who did not submit the consent form were reminded at least two more times on separate occasions within a one-week period before the team visited the school for refraction test. The students who gave written consent were administered cycloplegic drugs (tropicamide 1%) and detailed eye examination of the anterior segment, media and fundus was done followed by refraction by an ophthalmologist. Those who did not undergo refraction were interviewed to assess reasons for non-compliance \[[Table 1](#T1){ref-type="table"}\]. A pre-designed, structured questionnaire was used to report the most probable reason due to which student had not submitted the consent form in-spite of repeated reminders.

###### 

Interview Guide: Questions to assess students' non-compliance with refraction and spectacles' use
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Children whose visual acuity improved with correction of refractive error (best corrected visual acuity) in either eye were prescribed spectacles. The students were motivated to buy the spectacles from their own family resources. They were followed up about nine months later regarding purchase and use of spectacles. For those students who did not procure spectacles or were not using these regularly, focus group discussions were conducted by single investigator to assess the reasons for non-compliance. Written notes were made during the discussions which were later word processed. Thematic analysis of these interview notes was done based on discussion between all the authors. In each group discussion five to eight students participated. Before starting the study approval was taken from institutional ethical committee.

Data Analysis: Data was entered in Microsoft Excel spreadsheet and any inconsistencies were looked for. SPSS Version 11.01 was used for entry and to calculate frequencies of quantitative data. Thematic analysis was done for qualitative data to identify the major reasons for non- compliance for refraction or spectacles procurement or non-use.

Results {#sec1-2}
=======

A total of 1123 students were enrolled for the study. Forty-eight students could not be contacted for screening despite repeated efforts. Thus 1075 (95.7%) students were screened from five schools and non-response rate was 4.3%. The mean age of students was 14.25 years with a range of 11 to 18 years. There were 502 (46.8%) male and 573 (53.2%) female students.

Low vision (\< 20/60) in the better eye was found in 2.9% children; while 0.9% children had visual acuity equivalent to blindness (\<20/200) \[Tables [2](#T2){ref-type="table"} and [3](#T3){ref-type="table"}\]. None of the students with visual impairment were using spectacles.

###### 

Sex-wise distribution of uncorrected visual acuity among the students in better eye (M= 502, F= 573)
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###### 

Sex-wise distribution of uncorrected visual acuity among the students in worse eye (M= 502, F= 573)
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Fifty-nine (11.7%) boys and 64 (11.2%) girls with visual acuity of less than 20/30 in either eye were asked to obtain consent from parents for refraction. Out of these, only 22 (37.3%) boys and 29 girls (45.3%) obtained written consent from parents and complied for refraction while the rest of the students (62.7% boys and 54.7% girls) were considered to be non-compliant.

For the students who complied for refraction, spectacles were prescribed. The students were motivated to buy them through their own family sources. One boy with probable diagnosis of retinal pathology was referred to a tertiary care center.

All the students who were prescribed spectacles were followed up eight-nine months later. One boy and one girl student were excluded from the analysis as they had dropped out from the school, resulting in 4% loss to follow-up. Twelve out of 20 (60.0%) boys and 22 out of 28 girls (78.6%) procured the spectacles. Regular use of spectacles, determined based on voluntary spectacles' usage for daily chores along with studies was found to be present in only 10 students (five boys and five girls) \[[Table 4](#T4){ref-type="table"}\].

###### 

Compliance among students for refraction and procuring spectacles (boys =57; girls = 63)^\*^
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No significant association was present between the gender of students and compliance with refraction (*P*\>0.05) and regular use of spectacles (*P*\>0.05).

Reasons for non-compliance with refraction {#sec2-1}
------------------------------------------

Out of 72 students who had impaired vision and had not undergone refraction, 10 (13.9%) students were absent on the day of refraction, 22 (30.6%) were not willing to undergo refraction, 18 (25.0%) stated having forgot to get the consent form signed, 17 (23.6%) indicated parental refusal {no need (8); spectacles further deteriorate sight (6); cited no reason (3)} and 5 (6.9%) stated to have lost consent forms.

Reasons for non-procurement / non-use of spectacles {#sec2-2}
---------------------------------------------------

In focus group discussions the main reasons reported for non-purchase/ irregular use of spectacles were: cosmetic reasons, monetary constraints, anticipation of teasing from other students and widespread false believes about the harmful effect of glasses on vision. Difficulty in getting married was one of the major reasons reported by girls for their reluctance in using spectacles \[[Table 5](#T5){ref-type="table"}\].

###### 

Reasons for non-use of spectacles among students (boys =15; girls = 23)^\*^
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Discussion {#sec1-3}
==========

Uncorrected refractive error is reported as the main cause of visual impairment in school children in India and in other parts of the world.\[[@ref1]--[@ref13]\] In the present study, vision equivalent to blindness (\< 20\\200) was found in 0.93% children which was higher compared to similar studies conducted among rural and urban school-aged children from other parts of India.\[[@ref2]--[@ref6][@ref19]\] The present study reported an equivalent proportion of children with visual acuity of 20/40 or worse (6.4%) in the better eye which is comparable to other India-based studies (2.63-7.4%).\[[@ref2]--[@ref6]\] Danadona *et al*.,\[[@ref19]\] observed that 0.18% of rural school-aged children are blind and another 2.4% are visually impaired but these proportions can be reduced to 0.13% and 0.65%, respectively, with the use of refractive correction. The higher magnitude of students with blindness and low vision in the current study may be attributed to the fact that study subjects were of rural background and higher age group. Poor access and utilization of eye health services among rural school children, worsening of uncorrected existing myopia and overt manifestation of latent myopia in the older age group might be the reason for a relatively higher magnitude of visual impairment.

The estimates of refractive error in the present study may still be under- reported because a large proportion of children with visual impairment did not comply with the refraction test. Low compliance with refraction and spectacles' use was also observed in a study conducted in rural China where only one-third of the students advised to use spectacles obtained them and only a quarter of those wore the glasses regularly.\[[@ref20]\] These findings are essential for visual health program planners as studies reveal that barriers other than economic constraints are present which prevent adoption of desired behaviors and utilization of accessible eye services.\[[@ref20][@ref21]\]

Gender of the student was not found to have any significant bearing on compliance with refraction testing and spectacles' use. This was different from the observations made in rural students from other parts of the world where girls owning spectacles were significantly more likely to wear them as compared to boys.\[[@ref21]\]

Non-compliance with refraction testing (boys- 64.9% and girls- 55.6%) and non-procurement of spectacles and their irregular use in the current study reflects lack of awareness about visual health among rural school students and various false beliefs and perceptions regarding use of spectacles, prevalent in rural communities. Behavior change communication strategies targeting school children in rural areas and school authorities', especially involving teachers and parents at the time of visual screening of children are needed to overcome barriers related to refractive error correction.

Conclusion {#sec1-4}
==========

Low compliance with refraction and subsequent low use of spectacles calls for operational research to explore different strategies among students like involvement of parent-teacher associations, active participation of senior students as guides and utilization of local media to spread awareness about eye health. Health-care workers and medical officers need to sensitize the rural community about problems of vision impairment. This can be done during meetings of the village health and sanitation committee (VHSC) and other local gatherings for behavior change of people regarding use of spectacles.
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